Providing the most comprehensive picture to date of the business school computing, communication, and information environment, this year 3 survey extends the focus of the Fourth Survey (1987) and raises the question: how to most effectively manage these resources.
The goal of this, the Sixth Annual UCLA Survey of Business School Computer Usage, is to monitor the changing nature of the business school computing environment. The purpose over the past six years has remained the same-to provide deans and other policy makers with information they can use in making allocation decisions and program plans with regards to computing. The reader is cautioned that this survey reflects what the schools report they are doing and is not an endorsement of what they should be doing.
The First, Second, and Fourth Surveys gathered information on the hardware, software, and other computer resources of the schools while the Third Survey addressed issues of concern to the deans. Last year's survey focused on business school computerization in terms of process, recognizing that the introduction and use of technology is ongoing and that the schools may not only be approaching computerization differently, but also at different rates. ' This survey, the Sixth, returns to the specific focus of hardware, software, and other computer resources, allowing an update on the specifics of the business school computer environment. However, more emphasis has been given to microcomputer labs and databases, reflecting the increasing development in these areas. Additionally, the section dealing with instruction has been expanded to include specific information regarding both entrance and graduation requirements and expectations.
For several categories of the data (budget expenditures, staff support, and student and faculty microcomputer densities), the data are divided into quartiles to give a more-detailed picture of the distribution across the schools. For each quartile, the median value for the variable is reported, rather than the mean, to avoid the ' For previous surveys, the Second, Fourth. and Fifth, see Communicalions. January 1986 : July 1988 : and january 1989 01990 ACM OOOl-0782/90/05UO-0544 $1.50 skewing problems that occur when there are extremely high or low values in the distribution. The sample size (N value) varies across many of the tables and figures in this survey because of missing data. Additionally, throughout this survey, where appropriate and available, comparable data from the Second (1985) , Fourth (1987) and Fifth (1988) Surveys are also included. However, it should be pointed out that these surveys do not comprise a longitudinal study, as the same sample of schools are not being followed over a period of time. Rather, the survey samples comprise the accredited business schools that wish to add their data to the sample. Comparisons between years are, therefore, somewhat misleading and should not be used to conduct any trend analyses.
PROFILE OF SURVEYED SCHOOLS
The population for the Sixth Survey was once again the schools currently accredited by the American Assembly of Collegiate Schools of Business (AACSB) and seven Canadian business schools, which had participated in previous surveys. Of the 269 schools available for participation, 163 completed the E-page questionnaire, a 60-percent response rate. The questionnaires were completed primarily by computer center directors (36 percent), faculty members (26 percent), and assistant deans (21 percent).
The schools that participated in this survey are identified in the appendices. In comparison to the Fourth Survey, the last specifically focused on the hardware, software, and computer resources, this survey sample increased 27 percent (35 more schools). Seventy-three percent (93) of the 128 business schools in the Fourth Survey also provided data for the Sixth Survey.' Table I about the 163 schools in this year's sample together with data from previous survey samples. For most of the categories given in Table I , the data has been consistent over the last five years. For example, for 1985, 1987, 1988, and 1989 , participation by public versus private schools has remained approximately two-thirds public and one-third private. The level of programs, reflected in the type of degrees offered, has also stayed about the same. Similarly, the mini/mainframe facilities available at the participating schools has stayed level. Student enrollments, however, continue fluctuating across the time period, yet still maintain a pretty even distribution across the full range of school sizes.
The schools that have joined the survey this year are a representative cross section of the study population in terms of type, degrees offered, size, mini/mainframe facilities, microcomputer density, and computer operating budget as a percentage of the school's operating budget. Appendix 1 (not included here) presents information on student enrollment, faculty counts, budgets, and staff ratios by school for the 1989 operating budget for 1988-89 from all sources. The computer operating budget includes staff salaries, benefits and support, equipment maintenance and services, software and data acquisition and licenses, supplies, operating overhead, and computer recharge funds. It does not include major capital acquisitions, microcomputer purchases, and faculty salaries. One hundred twentythree (76 percent) of the schools reported their total school budget; 126 (77 percent) reported their computer operations budget; and 110 (68 percent) reported both. Several schools noted some changes in the inclusions or exclusions. Some of the schools not answering this question indicated that the data was confidential, not available at this time, unknown, or controlled by the university and not the business school.
For the 123 schools providing data, the total annual business school operating budgets ranged from $51,800 to $84,100,000, with a median of $5,100,000. The total annual business school computer operating budgets for the 126 schools providing data ranged from $2,000 to $4,500,000, with a median of $150,000. For the 110 business schools providing data for both budgets, on the average, the computer operating budget was approximately 3.8 percent of the total school budget, up from 3.3 percent in the Fourth Survey (1987) and 3.0 percent in the Second Survey (1985) . Thus, this year's sample exhibits a slight increase in the overall financial commitment to computer support. Figure 1 shows the computer operating budget as allocated into support for undergraduate, MBA, research, and administrative computing requirements for the 126 (74 percent) schools providing data. The undergraduate and MBA allocations were similar in aggregated percentages of the total computer operating budget.
To provide another basis of comparison of the budgetary data across the business schools, the annual computing operating budget was converted into a per stu-FIGURE 1. Business School Computer Operating Budget Allocations dent statistic by dividing the total student FTE by the reported computer operating budget. For the 125 schools providing data, the median quartile expenditures per student were $484, $117, $40, and $14, respectively, as shown in Figure 2 .
One hundred forty-three (88 percent) of the schools provided data regarding their sources of funding for operations and maintenance, hardware acquisition, and software acquisition. Table II summarizes this data, showing the percentage of schools indicating that at least 50 percent of funding came from a particular source. Eighty-one percent of the schools in this year's sample indicated that they were responsible for at least half of their operational budgets, a large increase over the 64 percent reported by the Fourth Survey (1987) sample. Private contributions have decreased as the primary source of funding for operation and maintenance although the schools depending on funding from student charges remained about the same. This year, the sources of funding for hardware and software acquisition were separated, making comparison with the data from the 1987 survey difficult. For hardware and software acquisition, student charges have increased slightly as the primary source of funding. Vendor donations are now shown to be mainly for hardware rather than for software acquisition.
Student charges for computer usage were clearly not a primary source of funding for many of the business schools. One hundred six (71 percent) of the undergraduate schools indicated that no computer-usage charges were charged for their program, and 108 (69 percent) of the graduate schools indicated that no computer-usage charges were charged for the MBA program. However, the data from the schools that did delineate their charge structures are presented in Table III . The computer-usage charges are quite similar for the undergraduate and the MBA programs. Charges other than those specifically listed in the table included per course charges for computer majors only, a one-time charge for a mandatory introductory computer course, charges per course credit, charges per semester, and hourly charges. Eleven (7 percent) of the business schools indicated that faculty were charged for mini/mainframe or microcomputer usage, other than university-provided charge-back funds.
Computing Staff An extremely important dimension of a business school's computing environment is its support staff. One hundred thirty-one (80 percent) of the schools indicated that they had their own computing support staff, autonomous from other campus facilities and supported out of the business school computer operating budget. The total number of staff ranged from 0.25 to 47.5 FTE. By category, the staffs ranged from 0.1 to 21 FTE for technical, hardware, and network staff; from To provide further comparison of the computing support staff across the business schools, the ratio of student FTE to total staff FTE was calculated. Figure 3 displays this ratio by quartile for the 131 responding schools, the median ratios for each quartile being 98, 260, 592, and 1,993, respectively. Compared with the previous year's data, computing staff support has decreased in all of the quartiles. In the fourth quartile, for example, each staff member now supports 1,993 students, as compared to 1,820 students in the 1985 data. The disparity in student computing support between the first and fourth quartiles remains dramatic.
MINI/MAINFRAME COMPUTER SYSTEMS One hundred fifty-six (96 percent) of the business schools indicated that their users had access to mini/ mainframe systems. Ten of these schools indicated that they used only their own mini/mainframe systems; fifty schools accessed both their own and universitywide systems; and the remaining 96 schools relied exclusively on access to the university-wide systems. Appendix 2 (not included here) provides detailed information on the make and models of the mini/mainframes available as reported by each school.
The 61 business schools (37 percent) that maintained their own mini/mainframe systems listed 122 separate computers. Data provided by 3.5 of these business schools that maintained their own mini/mainframes indicated several distinct patterns of usage, as shown in Table VI . Twenty-five of the mini/mainframes were used only for a single purpose, either for coursework (12 schools), for research (8 schools), or for administration activities (5 schools). In contrast, 17 of these larger systems were shared in all three categories of use. The combination of research and administration use was the least popular. Twenty-seven business schools indicated they had plans for acquiring a new mini/mainframe system, usually within a one-year time frame.
MICROCOMPUTERS
The most significant area of computer growth in recent years has been in the introduction of microcomputers. Ninety-nine percent of the schools in this 1989 survey provided microcomputer data. The total number of microcomputers at these business schools ranged from 11 to 793, with quartile median values of 54, 114, 194 . and 314. In general, the number of leading vendors has remained about the same, yet the diversity of separate models supported by the business schools has greatly increased. Microcomputer Densities microcomputers for the models for which at least 300 systems were reported. The total number of systems continues to grow, but at a much slower rate, 13 percent over the past year in contrast to 62 percent and 75 percent between 1987-1988 and 1985-1987 , respectively. The rate of growth in the average number of Two ratios were calculated to provide further understanding of the penetration of microcomputers into the business school computer environment. The first, a student-per-microcomputer ratio, was calculated by dividing the total student FTE by the number of the school's microcomputers available for student use. This density measure reflects the number of students who share access to a single microcomputer.
Models and Market Penetration
For example, a student microcomputer density of 28 is interpreted as 28 students sharing access to the microcomputer system. The second ratio, faculty-per-micro, was calculated by dividing the faculty FTE by the number of the school's microcomputers available exclusively for faculty use. As these ratios do not take into consideration any microcomputer systems that might be owned by the students or the faculty, the ratio denominators are probably understated. Thus, the actual number of students or faculty who share access to microcomputer systems is probably lower (i.e., better) than reported.
Of the 154 schools who provided the necessary data, the median student-per-micro density, by quartiles, are 10, 22, 36, and 65, respectively, as shown in Figure 4 . Of the 158 business schools providing the necessary data, the median faculty-per-micro densities are 0.8, 1.1, 1.5. and 2.6, as shown in Figure 5 . These figures reflect the continuing, but slowing, growth of microcomputers into the business school computer environment.
Acquisition
and Ownership All of the business scl~ools offering graduate programs provided data regarding their requirements for MBAs to purchase their own microcomputers for the 1988-89 academic year. Eighty-two percent (130) responded that MBAs were not required to purchase a microcomputer. Four percent (6) of the schools indicated that purchase was required for some students, usually for the Executive MBA programs. The remaining fourteen percent responded either that purchase was not required but recommended or that required purchase was being planned for the coming year. The makes specified in these instances were IBM or a compatible, Macintosh, or a Zenith portable system. Maintenance One hundred fifty-four (95 percent) responded to the school-owned microcomputer maintenance question. Only three of these schools responded that they had no maintenance program or that they had not dealt with this issue yet. Several schools employed more than one of the maintenance options provided. Seventy-eight (51 percent) of the schools responded that they used their own staff for maintenance, 49 (32 percent) contract with outside vendors, and 91 (59 percent) contract with university services. Fifteen (10 percent) of the schools provided other responses to the maintenance question, usually indicating that maintenance was provided by the university as required without formal contract arrangements or that the equipment was returned to the vendor directly. With regard to maintenance and support of faculty-owned microcomputers, 57 of the total 163 responding schools (35 percent) indicated that their business school provided the maintenance whereas 100 (62 percent) did not. Five schools provided support for faculty-owned software. Portable Systems Portable microcomputer systems are considered to be an area of potential growth and expansion. This year's data showed that the average number of portables per school doubled, from 17.2 in 1988 to 34.8 as reported for 1989. Tables X and XI present different aspects of the portable system data. Table X presents information on the portable systems installed by the schools by vendor. Zenith systems increased slightly, now being available in 47 percent of the schools, whereas both Compaq and IBM decreased slightly. Toshiba, Hewlett-Packard, and NEC stayed about the same.
Table XI presents the portable microcomputer systems by total numbers. Exactly the same number of schools reported having portable systems, yet there was a growth in overall percentages due to differences in the sample sizes between 1988 and 1989. Eighty-three percent of the business schools in this 1989 survey reported having portable microcomputers, up from 77 percent in the Fifth Survey (1988) . Although data was collected by model, in Table XI the models were aggregated by vendor to summarize the data, due to the ever growing number of different models available. HewlettPackard clearly dominates with 69 percent of the systems. Zenith has taken over the second position with 11 percent of the systems. IBM has dropped consider- The 12,450 microcomputers in the labs comprise 40 percent of the total microcomputers reported in this study. Twenty-two percent of the schools reported having one computer lab, and an additional 23 percent reported two labs. Eighteen percent and 16 percent have three and four labs, respectively, and 20 percent of the schools have five, six, or seven computer labs. One school reported 10 labs (California State University, Fresno), and one school reported 12 labs (University of Arizona). Fifty percent of the labs are used for regular classroom instruction, and 59 percent of the labs have a consultant available at least two-thirds of the open hours. Eight percent of the labs were reported as dedicated for faculty use only.
The labs show extensive communication capabilities, with 50 percent having the microcomputers networked and 48 percent having the microcomputers linked to a host mini/mainframe system. Every lab reported having at least one type of output device, with dot-matrix printers being reported most often, 52 percent. Twentyone percent of the schools reported a laser printer in addition to the dot-matrix, and another 11 percent reported a plotter as well. Only 7 percent of the schools reported laser printers as the only output device. and 28 percent (7,094) are linked to both a host and other microcomputers. Figure 6 displays these data summarized by percentage of microcomputers with connectivity for the 130 schools providing responses to this question. In this aggregate form, very little change was seen in the amount of microcomputer networking even though the schools making up the data were not the same. The schools with greater than two-thirds of their microcomputers networked increased slightly whereas those schools with between one-third and two-thirds of their microcomputers networked decreased by about the same amount. The other categories stayed exactly the same. The "none" category may be somewhat misleading, as the schools which did not provide data were not added into that category, even though it is likely that a great many of them did not provide any connectivity between their micros.
Local Area Networks Information regarding the specific hardware and software approach used in their local area networks was provided by 131 business schools. The LANs mentioned at least three times and the percentage of the individual networks also linked to a host mini/mainframe system are listed in Table XIII .
With regard to the LAN systems being connected to a host mini/mainframe, the Decnet, the Ungermann Bass, and the Ethernet schools all show more than 80 percent connectivity of their systems to a host. Of the 144 business schools that provided data regarding a data switch, port selector, or PABX, 51 percent (73 schools) responded that they provide this type of access to mini/mainframes, with Micom being identified thirteen times, AT&T seven, Gandolf and Rolm each six, and IBM four. Of the 131 business schools that reported LAN software, 58 (44 percent) listed only one LAN software, 33 (25 percent) listed two different LAN software systems, 19 (15 percent) listed three, 14 (11 percent) listed four, and 7 (5 percent) listed five or more.
Network Applications
The distinction between local and wide area networks has become increasingly blurred as the software that bridges between the applications has become more transparent to the user. Within the mini/mainframe category, 7 packages were identified as used for instruction and for research. Within the microcomputer category, 17 different packages were identified for instructional usage, whereas 16 were listed as being used for research. This summary table allows some interesting insights into the use of computers in the business schools. Five categories of software applications (communications, statistical packages, programming languages, modeling and optimization, and simulation) appear to be used about evenly on both the mini/mainframe and microcomputer systems although there is slightly more usage of statistical packages on the larger systems and communications on the smaller systems. The other ten categories of software applications are used predominantly on microcomputers.
Among these, the most popular are spreadsheets, word processing, and database management systems.
Several applications show a considerable number of different software packages. Within the mini/mainframe category, there were 32 and 34 different software packages listed for database management systems. For microcomputers, more than 30 different software packages were listed in five areas. In the graphics category, 60 packages were for instructional use, and 56 were for research use. For business games, a wide variety of packages, 52, were given for instructional use. Communications, statistics, and modeling and optimization were the other applications with more than 30 different software packages identified. The diversity of software packages within the microcomputer domain tends to substantiate the popularity of microcomputer usage over the mini/mainframes in the business school environment.
Detailed tables are given for the software applications in the sections which follow. It should be noted that for these tables a differing number of schools is shown, since some schools did not report software for that category. The count after a particular software package name reflects the number of times that packages was reported by five or more schools. "Other" reflects the number of software packages reported by less than five schools.
An interesting note is that in both the 1985 and 1987 surveys the software packages used in three or more schools could be presented in one table. This year, the criteria was increased to five or more schools. Since the list was so extensive, separate tables were required for each category.
Artificial
Intelligence, Expert Systems This software application area, detailed for the first time in this survey, is summarized in Table XVI and shows that more software packages are specified for microcomputers than for mini/mainframe systems. LISP was the only package identified by five or more schools for the mini/mainframes. Prolog, Exsys, Guru, LISP, and VP-Expert are listed most commonly for microcomputers, with VP-Expert especially strong for instructional use. 12  7  6  31  13  22  a4  32  34  102  22  26  139  14  11  117  19  17  35  13  19  a5  26  27  20  8  7  9  11  9  37  28  4  20  10  11  62  a  10   3  2  2   156  17  16  155  28  29  148  28  23  126  35  \  39  119  34  34  115  18  16  97  60  56  94  38  29  85  13  13  75  22  13  71  52  9  69  28  24  54  20  14  51  17  12  48 17 10 software remains stronger for instructional usage than for research, with Markstrat continuing to be the most popular package. However, as shown in Table XVII , the high number of different packages for microcomputers, 52, reflects the integration of business games into the curriculum.
Business Games

Communications
Communications software is another new application area detailed for the first time in this survey. Table XVIII shows a very high response rate among the schools in both computing environments. KERMIT is the most commonly used communications package although there are a large number of other packages listed.
This application category shows a significant variety in the number of software packages being used. For example, for microcomputers, 39 different packages were identified by 126 schools for research support, but only 4 packages were listed by five or more schools. Thus, 35 different packages were being supported by four or fewer schools.
Database Management Systems
Database management systems software is one of the top-three microcomputer applications identified in Table XV . As shown in Table XIX, 148 business schools  listed microcomputer database software: about twice as many reported this software for mini/mainframes.
The most dominant microcomputer package was dBase, with R:BASE the clear second choice, followed by a variety of other packages. For the mini/mainframe systems, a large variety of packages were identified with Oracle, SQL, and INGRES, mentioned about the same number of times.
Desktop Publishing Detailed information regarding the software packages used for desktop publishing was another of the new application categories. As may be seen in Table XX,  desktop publishing is primarily a microcomputer application, with four times as many schools responding with software listings for the microcomputers as for the mini/mainframes.
The most popular package for the microcomputers is PageMaker, followed by Ventura and TFJ, which also appears in the mini/mainframe category.
Development Tools Development or CASE (Computer-aided software engineering) tools are becoming an important part of the instructional environment for system analysis and design courses. Excelerator was listed by 62 of the 75 schools identifying microcomputer-based CASE software.
Graphics and Presentation Software
Graphics application software, detailed in Table XXI , is dominated by usage on microcomputers with almost three times as many schools listing software for the mini/mainframe systems. This application showed the greatest variety of different microcomputer packages with Harvard Graphics the most common. SAS Graph is the dominant graphics package for mini/mainframes. Simulation is another application that is now used about the same in both computing environments, a change from the 1987 report when this application was primarily a mini/mainframe application. As presented in Table XXIV , GPSS dominates overall.
Spreadsheet Packages
Modeling and Optimization Lindo and IFPS continue to dominate this application software for both the mini/mainframe and microcomputer systems. This is one of the computer applications showing about the same amount of usage in both environments although the microcomputer environment shows a greater number of different software packages, 38 and 29, versus 26 and 27 for the mini/mainframes, as presented in Table XXII. As indicated in Table XXV , 156 schools are using 17 different spreadsheet packages with Lotus l-2-3 continuing to dominate, being specified by about two-thirds of the schools. All of the other microcomputer software packages listed, except for SuperCalc, appear for the first time this year, with Excel making an especially prominent showing. In the mini/mainframe category, 20/20 was the only package to meet the criteria for inclusion in the table.
Statistical Packages Programming Languages
Statistical software is an area in which mini/mainframes still dominate, but microcomputer versions are becoming more prevelant. Interestingly, as shown in Table XXVI , the major mini/mainframe packages appear to have been successfully migrated to the microcomputer environment, with SAS and SPSS dominating across both environments. Once the only software, programming languages now share the domain, being listed sixth in Table XV. As  shown in Table XXIII , BASIC is the preferred programming language for the microcomputer environment while COBOL is the preferred language for instrucWord Processing Word processing is the single most prevalent software application. As shown in Table XXVII, 155 business  schools listed 29 different microcomputer word- processing packages. WordPerfect has remained the dominant-package, reported by about two-thirds of the schools. MS Word was reported by more business schools than WordStar, reversing the positions held in the 1987 survey data.
Other Software Packages Software packages listed in the "other" category of applications included general decision support systems, group decision support systems and conferencing software, accounting application software, CAD, bibliographic and text anal.ysis, and utility and virus protection software. Although some of these categories of application software are situation specific, some may become presented as detailed listings as they are inte- grated into the general business school computing environment.
INSTRUCTION
Instructional-oriented questions were expanded this year to include computer-literacy entrance and graduation requirements/expectations and the mix of mini/ mainframe and microcomputer usage in addition to the continuing questions regarding hands-on computer use in core courses, sources of courseware, classroom electronic equipment, and computer-related training.
Entrance and Graduation Requirements/Expectations This year's survey requested rather extensive information regarding both computer-literacy entrance and graduation requirements and/or expectations separately for the undergraduate and MBA programs. Of the 149 business schools supporting undergraduate business programs, 81 percent (120) stated that there were no computer-literacy entrance requirements for their students. Fifteen percent (22) of the business schools had requirements. Fourteen schools required a computer course while several schools specified that some training was necessary. Others required a hands-on exam, basic familiarity and understanding of microcomputers or a knowledge of DOS, problem solving, and keyboard skills, For the 157 schools with MBA programs, 66 percent (104) stated that there were no computer-literacy entrance requirements. Twenty-nine percent (46) of the graduate business schools specified requirements including computer concepts, MIS, applications courses (19 schools), general computer literacy (word processing, spreadsheets, and database management systems) or familiarity and experience (17 schools). Five of the graduate level schools stated that they required computer-proficiency hands-on exams, using microcomputer applications software. Several others mentioned workshops or non-credit remedial courses.
Table XXVIII summarizes the computer requirements and/or expectations upon graduation from business school for both the undergraduate and the MBA programs. The requirements are interesting in that although the order of importance of the requirements (as suggested by the percentage rankings) are the same in all cases but one (the computer entrance exam), a larger percent of the undergraduate schools than the MBA schools specify requirements. The emphasis on microcomputer systems in the business school environment is again seen in the requirement of mini/mainframe use by only 50 percent of the undergraduate programs and by only 38 percent in the MBA programs.
In several instances, other requirements were specified, including applications introductory and statistical package courses. Additionally, 61 undergraduate schools and 29 MBA program schools required programming languages. BASIC was the required language for 67 percent of the undergraduate schools and 62 percent of the graduate program schools, followed by Pascal (15 percent and 3 percent), COBOL (12 percent and 7 percent), and FORTRAN (2 percent), of the undergraduate and graduate programs respectively.
Microcomputer/Mainframe
Usage Mix In order to better understand the role of mini/mainframes, this year's survey included questions concerning student usage of both microcomputer and mini/ With regard to the appropriateness of this microcomputer and mini/mainframe usage mix, both the undergraduate and the graduate schools responded, on the average, that this usage mix was "about right." Only 5 percent of the undergraduate and 7 percent of the graduate schools responded in the extreme (indicating that there was too much emphasis on microcomputers) whereas none of the schools responded in the other extreme of too much emphasis on mini/mainframe usage. In general, it appears that there is only a slight concern regarding a possible overemphasis on microcomputer usage at the expense of the larger systems.
Penetration into the Curriculum The business schools indicated whether hands-on use of computing was required in their undergraduate and graduate core courses, using the course descriptions as given by AACSB. Data was gathered on whether required computer use occurred in none, some, or all of the sections. Figure 7 summarizes the responses for the undergraduate core courses and Figure 8 for the graduate core courses, To see an aggregate growth of required computer usage across the curriculum, the data for Figures 7 and 8 were compared with that from both 1987 and 1985 and is shown in Table XXIX . The net change for each academic area between the 1989 and the 1987 data was calculated and then averaged into an undergraduate and graduate total for each of the years. Table XXIX shows a slow, but continuing, increase of computer usage for both business programs, about 5 percent for the undergraduate programs and 6.6 percent for the graduate. As can be seen in the table, the largest overall increases occurred in Economics and Business Policy at the undergraduate level and Economics and Marketing at the graduate level.
Sources of Courseware For core courses for which a school indicated that there was at least some required computer use, the source of the courseware was requested. Courseware was either developed internally, acquired with the textbook, acquired from commercial sources, or acquired from another university. Many schools indicated multiple sources for a particular course, and some listed commercial packages such as Lotus l-2-3 as the courseware. Tables XXX and XXX1 summarize these data separately for the undergraduate and graduate core courses. The N values in the tables are the number of schools that indicated at least some required computer use. The source percent values across each line are the percent of schools in each cell based on that N.
Both tables indicate that commercial software packages are currently the dominant source of courseware; although when compared to the 1987 data, the graduate level course shows a 14-percent increase (64 percent to 78 percent) whereas the undergraduate shows only about a 7 percent increase (from 68 percent to 75 percent). Major increases were also seen in the amount as ACCI 25 percent of the classrooms; 10 schools (7 percent) in 25 percent to 50 percent of the classrooms: and 9 schools (6 percent) in more than 50 percent of their classrooms. Again, a heavy dependency was shown on mobile units that could be wheeled between classrooms. Ninety-three percent (135 schools) reported using these, with 28 schools reporting one mobile unit, 40 schools two, 20 schools three, 14 schools four, and 21 schools five or more, Most of these units were either delivered to the classroom by staff or picked up and returned by the faculty. Several of the business schools mentioned that the units were assigned or stored in the classroom or were the responsibility of the central audio-visual department of the university.
The video projectors that were specifically mentioned included Sony (80 in 43 schools), Electrohome (35 in 18 schools), Barco (30 in 11 schools), and Sharp (8 in 3 schools). The video monitors that were specifically mentioned included Sony with 27 in 13 schools, Zenith with 14 in 8 schools, and NEC with 14 in 5 schools. Datashow was the most often specified LCD device used with the overhead projectors with 118 in 72 schools, followed by Sharp with 54 in 27 schools, Magnabyte with 17 in 9 schools, and PC Viewer with 14 in 8 schools.
Some schools indicated that Compustat was available on all three storage media. Terminal dial-up appears to be the most common access method, reported by 36 percent (58) of the schools. Faculty are shown to be the primary users. Continuing across Table XxX111 , Compustat users are reported to be given "some support" by the schools, on average, and only 9 percent of the schools have an access charge for using the database.
Training Figure 9 displays the type of computer-related training Although usage changes by database for user group, for students for 1985, 1987, and 1989. In this table, the averaging across all of the databases, the faculty were relative position of the types of training have remained shown to be the primary users (29 percent), followed by the same except for in university-provided workshops, the MBA students (16 percent) and the PhD students which showed a large increase to become more popular (14 percent). ABI Inform showed the highest level of than business school training during the academic year. support at 3.9. The respondents were also asked to identify the different types of computer-related training provided to their students, faculty, and staff, as well as to indicate the effectiveness of the training program. Table XXX11 displays the data relating to seven different training approaches by user group. (The category "business school provided one-to-one" was inadvertently omitted from the questionnaire.) Classroom instruction is shown to be the dominant form of training for students, followed by handouts/documentation and universityprovided workshops. Documentation is the primary approach used for faculty and university-provided workshops for staff. The table shows that business school workshops prior to t.he beginning of classes were reported to be the most effective approach for MBA students (3.3) while the university-provided workshops, even though most common, are perceived to be among the least effective of the approaches (2.3).
ADMINISTRATIVE SYSTEMS
Table XXXIV presents the computer-related administrative systems supported or developed by the business schools, ordered by percent of staff usage. Note that even though word processing is not a true administrative system, it is the most commonly occurring computer-related activity among business school staffs, reported by 62 percent of the schools in this survey.
For many of the administrative activities, end-user micro-based systems were reported more commonly than business school mini/mainframe or campussupported systems, especially for budget preparation, faculty records, and faculty course assignment systems. The respondents indicated that most of these systems were developed in Lotus or dBase. The single most common use of business school mini/mainframes was electronic mail systems, which also has the largest number of primary users other than word processing.
DATABASES AVAILABLE FOR INSTRUCTION AND RESEARCH
Information regarding databases, which are available for research and instruction for at least 10 percent of the 163 business schools in this survey, is summarized in Table XxX111 , ordered by percent of availability.
Compustat again remains the most widely used database and is available in 74 percent (121) of the schools. Twenty-eight percent (45) of the schools reported storing the Compustat database online; 48 percent (78) schools used tape storage; and 17 percent (27) schools reported now having Compustat available on CD-ROM. The table suggests that there are relatively few databases shared between the systems, with the possible exception of student records, admissions, and registration and enrollment, reported by approximately 22 percent of the schools. Very few schools listed commercial mini/mainframe administrative system software, rather that most systems were developed in-house.
CONCLUSIONS AND OPEN QUESTIONS
Once again the survey has provided data and information regarding what is happening in our business schools, but serious questions still remain. Perhaps an important question is one of cost benefit. Has the tremendous investment, both human and capital, been worth it? To answer this question requires that some set of goals be identified against which the benefits can be measured. However, it is not clear that schools have established these goals, other than that of curriculum integration (which in and of itself is unclear).
We can also ask whether the massive introduction of microcomputer technology has made any difference. Have our institutions produced better students and higher-quality research? It may well be that the computer is simply the typewriter and calculator of the 21st century and that our expectations for significant curriculum revision or change in the nature of instruction simply will not happen. The rhetoric and expectations of the eighties may have been unrealistic. Or, it may simply be too soon to see the long-term benefits of the technology.
Clearly, our schools, as well as the corporate community, believe that the investment in technology is important. There is no indication that any institution will discard the technology and return to a previous state. Thus, the real question may be how to most effectively manage these resources.
The extensive diversity of hardware and software described in this year's survey leads to several pressing issues, which may become the focus of our energies and attention. Coping with the vast diversity is an increasing challenge. Some academics will want the fastest processors and latest software versions with the most advanced features. Others will be reluctant to give up their well-known software and systems, which adequately meet their needs. Thus, older viable generations of hardware and software will continue to be used (frequently filtering down into the administrative offices). Support and training thus become exacerbated by problems such as different keyboards, monitors, disc drives, and memory capabilities, all which constrict software options and are frequently selected based on the lowest common denominator.
Providing hardware and software is only one part of the equation for successful implementation of technology into a business school. Financial support for training, on-going consulting, and equipment maintenance is essential for a school to maximize its return on the computer investment. Additional staff are required to support the growing diversity of hardware and software inventories. Another challenge is leadership, finding individuals with the vision and management skills to integrate the constantly developing computer, communication, and information technologies, and to maintain an appropriate balance between large and small systems.
How are business schools going to pay for the high cost of technology? Or, is it a high cost? For the past six surveys, schools have allocated approximately 3.5 percent of their total operating budget to support computer operations. This translates into a median allocation of about $80 per student. But is this a sufficient allocation? The schools in the top quartile are spending six times this amount per student, an allocation of approximately II percent of their total school's operating budget.
What are our goals, and how do we measure them? What are the benefits of the investment in information technology, and are we achieving them? What technological opportunities will become incorporated into our business schools? These questions will be the focus of future UCLA Surveys of Business School Computer Usage.
